ERK5 is involved in TCR-induced apoptosis through the modification of Nur77.
Nur77 is a nuclear orphan steroid receptor that has been implicated in negative selection when immature T cells are strongly activated through interaction with self peptide-MHC complexes. The expression of Nur77 in thymocytes and T cell lines leads to apoptosis in a manner dependent on its transcriptional activity. It is well established that Nur77 function is negatively regulated by post-translational modification. Here we demonstrate that the MAPK-induced phosphorylation of Nur77 during T cell activation plays a critical role in the induction of apoptosis. Upon T cell receptor (TCR) stimulation, ERK5 (also known as big MAP kinase 1, BMK1), a member of the MAPK family, phosphorylates Nur77, leading to its transcriptional activation. In contrast, the activation of the ERK2 signaling pathway failed to activate Nur77 although ERK2 is also able to phosphorylate Nur77. Furthermore, the blockade of ERK5 signaling pathway suppressed TCR-induced cell death. These results indicate that ERK5 regulates Nur77 function through its phosphorylation.